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Abstract 

This paper aimed to determine the prevalence of diarrhea and associated risk factors among children under the 

age of five in Sinnar state. The primary data source is based on the information provided through 

questionnaire for the 800 household interview method is the structured interview schedule (questionnaire). 

The structured data collection tool will be pretested in the same study area where the main data collection is to 

be performed. The pretest will be carried out in 8% (60 households) of the total sample size of the study. The 

type of question in the interview schedule was based on the two types of variables of the study, namely 

dependent (outcome) and independent (explanatory) variables. SEF and predisposing causes of Diarrheal 

diseases among under five children were considered to be the independent variables. These are divided into 

three categories: Endogenous, intermediate and environmental. The main objective of this study is to enable 

the research methodology in the field of infectious diseases to see and identify the characteristics of the so-

called socially vocational and economic factors associated with harmful diseases in children less than five 

years among the Sinnar State. The study presented the analysis of survey data using both descriptive and chi-

square The frequencies procedure provides statistics and graphical displays that are useful for describing many 

types of variables. Based on my findings, I recommend the following to avoid the risks of diarrhea: Improving 

mother KAP of the disease, promoting environmental and home situations, Easy access to safe drinking water 

and effective preservation methods, correct personal and family hygiene and more fluids including oral 

rehydration salts, and hygiene promotion programmers for the prevention of childhood diarrhea. There is a 

need for effective measures to curtail the prevalence of diarrhea among children by enhancing universal access 

to improved water sources, household hygiene technologies for cooking, waste disposal and promoting proper 

hygiene behaviors through hygiene promotion. Finally. 
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1-Introduction 

Diarrhea is the passage of loose or watery stools occurring three or more times in a 24-

hours period, which means an increased frequency or decreased consistency of bowel 

movements, and it affects people of all ages (WGO, 2012). It is usually a symptom of an 

infection in the intestinal tract, which caused by a variety of bacterial, viral, and parasitic 

organisms (Guariniet al., 2008). Diarrheal diseases are major causes of malnutrition, 

delayed physical development, and early childhood mortality in developing countries and 

poor communities, and the major cause of death in children with diarrhea is loss of water 

and essential minerals (Elliott, 2007). Diarrhea is the second leading cause of child 

morbidity and mortality, especially in the developing countries. Worldwide it is estimated 

that, there are 2.5 billion episodes and 1.5 million deaths annually in children fewer than 

five years (WHO, 2013). Whereas in (2017) showed about (1.7) billion children suffering 

from diarrhea (Sumampouw, 2017). The level of the education of the majority of the 

mothers is general education primary or secondary (66%) The mean years of the education 

for mothers was (10.75) years (SD = ±4.90) with range of 20 years. Only 6% are illiterate. 

East Sinnar has the heights proportion of diarrhea (37.6%, n=53) followed by 37.6%, 

followed by Al Souki 31.5% and Al Dali 29.2%. Abu Hugar has the lowest proportion 

10.3%. Using the chi-squared and Fischer’s exact tests, three factors of demographic 

variables were highly significant associated with childhood diarrhea (monthly income, 

locality and level of mother). For sanitation, most households (83.9%; n = 764) had a toilet 

facility at home, while the remaining 36 households had no access to sanitation facilities 

(16.1%, n=129). The most common used facility is pit latrine (38%) and septic Tank. 31% 

of the households share toilet facilities with neighbors. About 70% of the respondents think 

that the level of their household cleanness is excellent or good, about 25% (n=200) of the 

respondents indicated that locality collects the household wastes, up to 204 (26%) said they 

put them in containers 25% (n=203) said they dump it in an open space and 19% (n=154) 

said they burn the household wastes, and 4.9% (n=39)) the waste is collected by a 

company. The majority of the households (62.3%, n=498) had no animals inside homes. 

2- Research Statement 

Based on the discussion illustrated above, this research is seeking to understand, assess, 

explore and characterize the effect of Socioeconomic Factors (SEF) along with 

predisposing causes of diarrheal diseases in under five children. Examining and profiling 
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predisposing causes associated with the occurrence of diarrhea experienced by children 

under five years of age in Sinnar State through socioeconomic factors, the specific research 

statement is: While the socioeconomic factors related to Diarrheal Diseases in under five 

children has been studied at different levels of analysis, in this work I am focusing on the 

profile analysis with aid of advanced statistical techniques. 

3- Research importance: 

 The prevalence of diarrheal diseases among children under 5 years , the major 

socioeconomic and cultural factors influencing diarrheal diseases and the major mother’s 

perceptions about diarrhea in Sinner state localities 

4- Research Methodology:  

4.1 Study Design: 

A descriptive, cross-sectional study for predisposing causes across socioeconomic factors 

that related to Diarrheal Diseases in U5Camong the Sinnar State Localities. 

4.2 Sampling Methods: 

A two-stage stratified random sampling method was used to select the samples in which 

the non-institutional households of Sinnar State were first divided into relevant strata 

(subgroups). Firstly, the locality was considered as strata and all 20 administrative unit of 

the state were included in the study. Thereafter, all the lists of households’ children in 

each administrative unit (community) were used as the sampling frame for the random 

selection of sampling units. A proportional size allocation method was employed to 

determine the number of study subjects in each administrative unit. In the second stage of 

sampling, from each stratum (administrative unit), households were selected using the 

systematic random sampling technique by means of a table of Kish (Goodman and Kish, 

1950).  

4.3 Sample Size: 

The sample size for this study was determined using the statistical formula of 

 

Where:- 

  = The required sample size. 

 p ≡ The proportion of diarrheal (assumed 50%). 

Z ≡ the standard score corresponding to 95% confidence level (and is thus equal to 1.96). 

d ≡ the margin of error (estimated at 5%).  
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With a design effect of (2) for the multistage nature of stratified sampling, accordingly, the 

sample size for the study was (800) households 

5- Factor Analysis: 

Factor analysis attempts to identify underlying variables, or factors, that explain the pattern 

of correlations within a set of observed variables. Factor analysis is often used in data 

reduction to identify a small number of factors that explain most of the variance that is 

observed in a much larger number of manifest variables. Factor analysis can also be used 

to generate hypotheses regarding causal mechanisms or to screen variables for subsequent 

analysis (for example, to identify co linearity prior to performing a linear regression 

analysis). 

The Factor Analysis procedure has several extraction methods for constructing a solution 

for data reduction. The principal components method of extraction begins by finding a 

linear combination of variables (a component) that accounts for as much variation in the 

original variables as possible. It then finds another component that accounts for as much of 

the remaining variation as possible and is uncorrelated with the previous component, 

continuing in this way until there are as many components as original variables. Usually, a 

few components will account for most of the variation, and these components can be used 

to replace the original variables. This method is most often used to reduce the number of 

variables in the data file. 

In this study, EFA was run separately for the items derived from the literature of diarrhea 

among under-five children. Variables in each section of the survey were examined using 

EFA to characterize the factors affecting protein deficiency malnutrion among under-five 

children, and studying their contribution. 

6- Methods of Analysis 

The study presented the analysis of survey data using both descriptive and chi-square The 

frequencies procedure provides statistics and graphical displays that are useful for 

describing many types of variables.  

♦ Educational Level 

With regard to the level of education of the mother, as Table (4.4) below shows, there were 

196 respondents in the above degree category  of the mothers’ group (i.e. with bachelor, 

masters or doctoral qualifications) which represents 24.5 percent of the respondents 

comparing with 22.0% (n=181) for fathers’ group. In addition, 342 (42.8. %) of the 

mothers held secondary school certificate comparing with 32.5% (n=260) or fathers’ 
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group, while 49 (6.1 %) and 121 (15.8) in the two groups respectively held primary school 

certificate. Only 22 (2.8 percent) of the mothers and 27 (3.4%) fathers participated in the 

survey had no formal qualifications or illiterate. Thus, 73.0% of the mothers and 73.0% of 

fathers were highly educated. This seems to be quite a high percentage. The mean years of 

the education for mothers was 10.75 years (SD = ±4.90) with range of 20 years, while the 

mean years of the education for fathers was 8.90 years (SD = ±4.89) with range of 23 

years. 

Table (1): Description of the Study Sample – Education for Mother and Father 

Educational Level 
Mothers Fathers 

N Percent N Percent 

Illiterate 22 2.8 27 3.4 

Khalwa 24 3.1 25 3.0 

Primary / Basic School 120 15.0 117 14.6 

Intermediate School 49 6.1 121 15.8 

Secondary School 342 42.8 260 32.5 

Diploma 43 5.4 58 7.3 

High Diploma 7 .9 5 .6 

Bachelor 180 22.5 177 21.5 

Masters and Doctoral 16 2.0 4 .5 

Total 800 100% 800 100% 

Years of education 

Minimum 0 0 

Maximum 20 21 

Mean 10.75 8.89 

Standard Deviation 4.900 4.895 

S.E. of the mean .173 .173 

Source: SPSS Output Based on Researcher own Survey, of Diarrhea, Sinnar state, 2019 

- Proportion of under - five children infected with diarrhea by locality  

Table suggest that East Sinnar has the heights proportion of diarrhea (37.6%, n=53), 

followed by Al Souki (31.5%, n=40) and Al Dali (29.2%, 27). The proportion for Sinja is 

within the average range of the state (27.8%, n=27). Sinnar town and Al Dinder have 

slightly lower proportions than the average, 26.7%, 25.4% respectively. Abu Hugar has the 
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lowest proportion rate (10.3% n=8), but this may be biased by the small size of the sample 

in this locality. 

Table (2): by locality. Do you have children under 5 infected with diarrhea during 

last /month ? 

 Yes No Total 

 Sinnar Town N 50 137 187 

% 26.7% 73.3% 100.0% 

East Sinnar N 53 88 141 

% 37.6% 62.4% 100.0% 

AL Dindir N 31 91 122 

% 25.4% 74.6% 100.0% 

Al Souki N 40 87 127 

% 31.5% 68.5% 100.0% 

Sinja N 27 70 97 

% 27.8% 72.2% 100.0% 

Al Dali N 14 34 48 

% 29.2% 70.8% 100.0% 

Abu Hugar N 8 70 78 

% 10.3% 89.7% 100.0% 

Total N 223 577 800 

% 27.9% 72.1% 100.0% 

Source: SPSS Output Based on Researcher own Survey, of Diarrhea, Sinnar state, 2019 

♦Monthly Income Level 

The data on monthly income level for the family that is summarized in fig. 4.4 shows that 

23.8% earned more than 2000, 21.5 percent of the 800 valid responses had between 10000 

and 1500 SDG and above, followed by 15.1% earned between 7500 to 10000 SDG a 

month. It is clear from the above table that there were (11.1%) earned less than 5000 SDG 

monthly. Generally, up to 40.0% of the respondents earned less than 10000 SDG a month. 
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Source: SPSS Output Based on Researcher own Survey, of Diarrhea, Sinnar state, 2019 

Fig(1): Percentage distribution of the sample’s member according to Monthly Income 

The crosstabs procedure offers tests of independence and measures of association and 

agreement for nominal and ordinal data. One can also obtain estimates of the relative risk 

of an event given the presence or absence of a particular characteristic, and thus test for 

significant differences in column proportions in the cross-tabulation table. The crosstabs 

procedure is used to test the hypothesis that the levels of diarrhea in Sinnar state are related 

to a number of independent variables. 

For the analysis of cross tabulation and chi-square test we use of crosstab between the 

independent variable, namely, those who have diarrhea and those who have not with all 

independent’s variables in the research study.  

- Household House Cleanness 

Concerning house cleaning, fig. shows that almost half of the respondents thought that the 

level house’s cleanliness was excellent (n=379, 47.4%), while 294 (36.8%) of them said 

the cleanliness of their homes was good. While only (n=19, 2.4%) live in houses with 

either bad or very bad conditions. 

 

Source: SPSS Output Based on Researcher own Survey, of Diarrhea, Sinnar state, 2019 

Fig. (2): Distribution of the sample- Level of Home Cleanliness 

♣ Socio- demographic variables associated with childhood diarrhea 

In the bivariate analysis, using the chi-squared and Fischer’s exact tests, three factors of 

demographic variables were highly significant associated with childhood diarrhea. The 
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identified risk factors among the set of the demographic variables were: monthly 

income  

Locality and Educational level for 

mother ., Households with a lower level of monthly 

income and lower educational level of mothers were more likely to report childhood 

diarrhea. However, no statistically significant associations were observed for the remaining 

socio –demographic variables (p value> 0.05), as presented in Appendices. 

Table (4): Factors associated with childhood diarrhea: Socio- demographic variables 

Characteristic (N = 800) Dependent variable: 

Proportion of Diarrhea in 

children under five 

Chi-

square 

DF p value 

Locality 14.00 6 0.004 

Residence 1.71 2 0.150 

Educational level for mother 12.15 6 0.029 

Kind of living at the current location  2.21 2 0.000 

income level  17.32 6 0.005 

Number of family members 1.43 3 0.514 

Number of children   0.718 3 0.399 

Number of children < 5 years 2.48 3 0.289 

Working hours of mother 8.06 5 0.153 

Housing type  6.40 6 0.036* 

Number of rooms 0.56 3 0.159 

Source of lighting 0.56 6 0.154 

Source of cooking fuel 0.11 6 0.324 

Type of ceiling  1.18 5 0.127 

Type of floor 0.90 3 0.199 

Source of drinking water 19.43 5 0.002** 

Storing drinking water tools 14.41 6 0.011* 

Household-based water treatment 7.03 1 0.040 

Source of water used for cooking 7.000 6 0.008** 

Availability of toilet at home 21.51 1 0.000** 

Kind of toilet facility 24.25 3 0.001** 

Sharing toilet with other households 17.12 1 0.008** 

Place of cooking food  26.77 2 0.000** 

Distance of the toilet from the kitchen 22.56 1 0.000*

* 

Methods of disposing household wastes 23.22 4 0.000**

* 

Home level cleanliness 23.49 4 0.000*

* 

Methods of preserving food 8.09 3 0.011* 

Keeping animals inside home 44.35 1 0.000** 
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Boiling milk well before handing it to the children 15.22 1 0.015* 

Washing fruits and vegetables well before eating 3.04 1 0.386 

Food is cooked well before eating 3.79 1 0.325 

Washing hands well before preparing food/ eating  8.34 1 0.266 

Washing hands with soap and water carefully after going out 

of the toilet 

14.06 4 0.000** 

Caring about children’s washing hands before and after eating 7.14 4 0.129 

Children’swashing hands carefully after going out of the WC 22.4 4 0000** 

Washing hands carefully after changing the baby's diaper 2.17 4 0.704 

Caring of pruning nails every week 9.11 4 0.058* 

Eating half-cooked food 19.49 4 0.000** 

Mother’s behavior when children < 5 infected with diarrhea 1.43 3 0.698 

Seeking advice or treatment for the illness 14.23 1 0.000** 

Sources of advice/ treatment for the illness 12.19 4 0.016* 

Taking infected children < 5 to facility every time he get the 

disease 

1.41 2 0.495 

Giving the infected children< 5 the entire dose instructed by 

the doctor 

1.65 3 0.648 

How children < 5 eat food 1.35 4 0.852 

Home management  13.54 2 0.022 

Quantity of liquids given to the child (including breast milk) 6.35 5 0.273 

Quantity of food given to children < 5during diarrhea 13.67 6 0.034* 

Specific liquidsgiven to children < 5 2.13 2 0.344 

Other things given to children < 5to treat diarrhea 3.66 2 0.160 

Breastfeeding children 0.56 1 0.454 

Time of starting breastfeeding 7.49 1 0.008 

Feeding children < 5 different types of food 1.53 3 0.675 

Time before changing feeding system for children < 5 9.45 2 0.009** 

Continuing breastfeed children during diarrhea infection 5.01 3 0.171 

Washing hands well with water and soap before breastfeeding 

(while mother infected with diarrhea) 

5.29 3 0.151 

Overall level of mothers’ practice 9.65 2 0.008** 
Source: SPSS Output Based on Researcher own Survey, of Diarrhea, Sinnar state, 2019 

♣ Home characteristics and Environmental factors 

For home characteristics and Environmental factors, bivariate analysis using the chi-

squared and Fischer’s exact tests revealed that a number of risk factors appeared to be 

significantly associated with childhood diarrhea, as Table indicates. The highly significant 

factors (P identified risk factors were availability of toilet at 

home ,source of drinking 

water , Sharing toilet with other households 

, place of cooking food 

, and distance of the toilet from the 

kitchen , level  of home cleanness  
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Furthermore, significant statistical association found between childhood diarrhea and 

housing type , existing of toilet at 

home , household-based water 

treatment , sharing toilet with other 

households ,place of cooking 

food , methods of preserving 

food , storing drinking water 

tools , and household-based water 

treatment . The rest of home variable are not significant. 

♣ Personal Hygiene Factors 

As shown in the above Table (4.41), while washing hands with soap and water carefully 

after going out of the WC is highly significantly associated with childhood 

diarrhea , eating half-cooked food has significant 

association with the outcome variable (i.e. childhood diarrhea) since 

. Caring of pruning nails every week and boiling 

milk well before handing it to the children had moderate association with childhood 

diarrhea (p value <0.10). Based on these results, mothers who washes their hands with 

soap and water carefully after going out of the WC rarely or sometimes were more likely to 

report childhood diarrhea. In addition, participants who eat half-cooked food are more 

likely to trigger their children with diarrhea. However, no statistically significant 

associations were observed (p >0.05) concerning other factors of personal hygiene, and it 

can be said that responses on these factors towards childhood diarrhea were similar  

In addition, mother’s knowledge of diarrheal diseases associated with the outcome variable 

(i.e. childhood diarrhea) since .In other words, the 

results for the bivariate analysis showed that mothers’ knowledge of diarrheal diseases is a 

significant protective factor for childhood diarrhea. Mothers who have poor knowledge, 

their children are more likely to develop diarrhea. 

♣ Factors associated with childhood diarrhea: mothers practice 

Only sex factors of the mother practice variables are significantly associated with 

childhood diarrhea. These sex factors: are seeking advice/ treatment for the 

illness , sources of advice/ treatment for the 

illness , quantity of food given to children < 5 during 
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diarrhea , time of starting 

breastfeeding , time before changing feeding system for 

children <5  and home 

management . 

7-Conclusions:                                                                                                                     

The findings identified important environmental determinants that contribute to the 

occurrence of diarrhea in under-five children of Sinnar State in Sudan. Both facilities 

(technologies) and behavioral aspects of socioeconomic factors act more notably as 

determinants of childhood diarrheal disease. The findings conclude that childhood diarrhea 

has a number of socioeconomics determinants, particularly home environment risk factors 

associated with lack of improved water sources and viability of cooking facilities and 

waste disposal condition and poor knowledge on diarrhea causation. This clearly indicates 

the importance of socioeconomic factors as a determinant of child health. The importance 

of providing priority to protective factors for childhood diarrhea such as the promotion of 

the availability and use of improved waste disposal and good hygiene practices, 

particularly focusing on the home cleanliness and viability of cooking facilities; and, 

ensuring mothers’ knowledge about the causes of diarrhea is fundamental. This implies 

that hygiene promotion programs should give priority to protective factors such as the safe 

disposal of excreta, the adequate cooking facilities and increasing mothers’ knowledge on 

the causes of diarrhea to encourage appropriate hygiene practices. These actions need to be 

addressed in the planning and implementation of home environment, quality of water 

sources, Future research on the topic should be qualitative inquiry to complement the 

quantitative nature of this study. 

8-Recommendations: Based on my findings, I recommend the following to avoid the risks 

of diarrhea: 

1. Correct personal and family hygiene. 

2. Improving mother KAP of the disease 

3. Promoting environmental and home situations 

4. Environmental sanitation 

5. Easy access to safe drinking water and effective preservation methods. 

6.  Correct personal and family hygiene..: 

7. More fluids including oral rehydration salts. 

8. Rapid reporting upon causality. 
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